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related information 


Intended Audience 


This document is intended for the RF designer developing PIKE(SC7731+SR3533G) 


platform. 


Organization 
This document consists of 4 chapters and is organized as follow: 
e Chapter 1:Introduction 
e Chapter 2: GSM NV configuration notes. 
e Chapter 3: WCDMA NV configuration notes. 
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q» notice : 


To remind the precautions during operation. 


D explain: 


To explain the important items. 
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1 Introduction 


1.1 Overview 
When UE system is running, all of the RF parts of UE should work well so that RF performance can be 
guaranteed. But some RF parts such as antenna switch, PA or PA module, saw filter layout sequence 
maybe not the same from one design to another. So it is important to configure these RF parts. All of the 
configurations are saved in NV, and this document describes the method of the configuration of these 


parts in SPREADTRUM platform. 


In SPREADTRUM platform, NVeditor tool is used to load, read or write RF configuration. The 
reference document of NVeditor is “NV Structure configuration”. RF calibration is the process of 
measuring data to be used in the system for the purpose of optimization of non-linear characteristics and 
frequency variations and to provide accurate absolute power levels. After calibration, output data are 
saved in non-volatile (NV) memory. After calibration, system software can ensure the UE meets the 


requirements of TX and RX performance. 
1.2 RF Configuration Overview 
GSM RF configuration consists of the following items: 
eGSM Antenna switch configuration 


eGSM RF port configuration 


WCDMA RF configuration consists of the following items: 


eWCDMA arm, RFGPIO config 
eWCDMA CalibrationParam 
eWCDMA DownloadParam 
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2 GSM modes RF Configuration 


2.1 Antenna Switch Configuration 


In SPREADTRUM platform, antenna switch is used to divide difference frequency band and TX/RX 
path. It is controlled by the particular GPIO named RFCTRL pin of PIKE. There are 16 GPIOs can be 


applied for antenna switch control in GSM modes. 


> notice :Please pay attention that PIKE platform has default RFCTRL definition. Extra GPIO 
change should be done if the default definitions are NOT used. 


Table 2-1 default! RFCTRL pins definition 


RFCTRL pin definition 
RFCTRL 0,1,2,3 Used to control antenna switch 
RFCTRL 10 Used for PA TX Enable 


2.2 Antenna Switch configuration Parameter in NV 


This parameter is named “antenna switch pin control", which shows the RFCTRL GPIO that are 


selected 


This parameter is saved in NV: Common dep RFGPIO configWntenna switch pin, control. 


For example, this parameter in Table 2-2 is Ox8B: 


Table 2-2 RFCTRL pin No. of antenna, switch, pin control 


RFCTRL pin No 15 | 14 | 13 | 12 | 11 | 10} 9 87. 6 5|4]|3.2 1]|0 


RFCTRL pin use flag | 0 | O | O | O 0 1 0;O0;1;/0)0)0); 1} 1 4,141 


Note 1: Flag=1 means this RFCTRL pin is used to control antenna switch 


Flag=0 means this RFCTRL pin is not used to control antenna switch 
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2.3 GSM Antenna Switch truth table Parameter in NV 


Truth table can be achieved following the relative datasheet of RF front-end components. The 
paramter rule of the truth table is almost the same as that of the ‘antenna switch pin control’ 


(referTable 2-2). This parameter is 0x2 in Table 2-3. 


Table 2-3 truth table of FEM with 16 RFCTRL GPIOs 


RFCTRL pin No 15 | 14 | 13 | 12 | 11 | 10} 9 | 817.6 5|44|3,2 1]|0 


RFCTRL logic flag ANA CNA AC ANNER 


Note 1: Flag=1 means this RFCTRL pin is ‘high’ or ‘true’ 
Flag=0 means this RFCTRL pin is ‘low’ or ‘false’ 
The NV truth table path is different for GSM modes. 
GSM mode NV path: 
\Common_dsp_switch_RFGPIO_config 
vM Vantenna, switch RFGPIO config 


SENI VGSM antenna. switch truth table 


2.4 GSM RF band and RX/TX Port Setting in NV 


In SR3533G, TX and RX ports are divided into 2 items: "rf rx tx port selection" and 


"yf. rx tx band selection". 


2.4.1 TX Port selection Setting in NV 


When Tx port name number is LB, it means this port just could be used for GSM850 and EGSM900; 


When Tx port name number is HB, it means this port just could be used for DCS1800 and PCS1900; 


The detailed value of each port, please refer to the 


Table 2-4 below: 
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Table 2-4 Port selection definition of SR3533G 


Port port 
number name 


oe 
UE 
mc 


4 bits each are used for the four bands in GSM side. 


This parameter is named * rf rx tx port selection" in NV. The path in NV is shown below. 
XCommon dsp. switch. RFGPIO config 
....Aantenna, switch, RFGPIO config 


....\ GSM antenna switch truth table 


Art rx tx. port selection 


--If rx tx port selection: TX port number of UGSM:EGSM:DCS:PCS 


GË soi REGO cor] STRUCT cul 
[2] antenna switch pin control OxB SHORT Gyiru.lin: These items are decided by pins that control the Ante 
+ Antenna_switch_truth_table STRUCT Gyiru.lin: These items are decided by the Antenna switch that us 
+ rfPA RFGPIO config STRUCT (null) 
EE SEET ARRAY iuh 
[8] rx ugsm850 band Del SHORT RX UGSM850 band 
[8] rx egsm900 band OxB SHORT RX EGSM900 band 
[8] rx dcs1800 band 0x3 SHORT RX DCS1800 band 
0x3 SHORT RX PCS1900 band 
0x0 SHORT (null) 
[8] tx low band 0x8 SHORT TX low band, 850/900 band 
[8] tx high band OxA SHORT TX high band, 1800/1900 band 
SHORT EDGE TX low band, 850/900 band 
SHORT EDGE TX high band, 1800/1900 band 
SHORT (null) 
SHORT select sr3500 port, D15:8 tx, D7:0 rx, band ugsm egsm dcs pcs 
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2.4.2 RX port selection Setting in NV 
The port value in nvitem is decided by port name. Different RX ports have different property. 
RX port 1 and 2 support GSM SAW-less solution; 


The detailed value and property of each port, please refer $R! BAA SIHIZGAXX. below: 


Table 2-5 Band selection definition of SR3533G 


Port 


port name 
number 


RX Port 


0x00 RX1 
0x02 RX2 


RX port definition of SR3533G is the same as Table 2-6. 
This parameter is named * rf rx tx band selection" in NV. The path in NV is shown as below. 
XCommon dsp. switch. RFGPIO config 
....Nantenna, switch, RFGPIO config 
....^ GSM antenna switch truth. table 


Art rx tx band selection 


rf rx tx band selection: RX port numberof LB UGSM:EGSM 


rf rx tx mode selection: RX port number of HB DCS : PCS 


GES) ene? m 
[E] antenna switch pin control Dë SHORT Gyiru.lin: These items are decided by pins that control the Antenna switch used by customer 
+£ Antenna switch truth table STRUCT Gyiru.lin: These items are decided by the Antenna switch that used by customer 
* (@ rfPA RFGPIO config STRUCT (null) 
2e ARRAY (nul) 
E] rx ugsm850 band 0x1 SHORT RX UGSM850 band 
[2] rx egsm900 band OxB SHORT RX EGSM900 band 
(.dcs1800 band 0x3 SHORT RX DCS1800 band 
0x3 SHORT RX PCS1900 band 
0x0 SHORT (null) 
0x8 SHORT TX low band, 850/900 band 
OxA SHORT TX high band, 1800/1900 band 
0x0 SHORT EDGE TX low band, 850/900 band 
0x0 SHORT EDGE TX high band, 1800/1900 band 
0x0 SHORT (null) 
rf rx ix port selection SHORT select sr3500 port, D15:8 tx, D7:0 rx, band ugsm egsm dcs pcs 
rx tx band selection SHORT [15]:850 pri or div,[14]:850 HN or LN,[11:8]:850 port.[7]:900 pri or div,[6]:900 HN or LN,[3:0]:900 port 
f rx mode selection SHORT [15]:dcs pri or div,[14]:dcs HN. or LN,[11:8]:dcs port.[7]:pcs pri or div [6]:pcs HN_or_LN,[3:0]:pcs port. 
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3 WCDMA modes RF Configuration 


3.1 WCDMA_arm_RFGPIO_config 


This chapter describes the NV setting of WCDMA_arm_RFGPIO part of SC7731+SR3533G platform. The 
main function of WCDMA_arm_GPIO includes Antenna S/W and PA control, like PA enable and gain 


mode setting. Detail structure show as Figure 3-1: 


- 3 WCDMA_arm_RFGPIO_config C:\Document... Module 
-E w_rf_gpio_config STRUCT 

E] w_gpio_param_version Ox1 SHORT 

E] GSM_Used_GPIO 0x407 SHORT 
- 4 Mainpath_RFSwitch_control_GPIO STRUCT 

[8] RFSwitch. GPIO. selection 0x407 SHORT 

[8] reserved[0] 0x0 SHORT 

E |RESwitch GPIO wWwband truthtable 

E] Whand1 Ox1 SHORT 

E] wband2 0x7 SHORT 

[2] wband3 0x0 SHORT 

E] wband4 0x0 SHORT 

E] Whands 0x0 SHORT 

E] wband6 0x0 SHORT 

E] wband7 0x0 SHORT 

E] Whands 0x6 SHORT 

E] Whand9 Oxo SHORT 

E] Wband10 OxO SHORT 

ÈE] Close 0x0 SHORT 

E] Reserved[0] Oxo SHORT 
+ (LJ Diversitypath RFSwitch control, GPIO STRUCT 
+ (CJ PA, control, GPIO STRUCT 


Figure 3-1 WCDMA arm RFGPIO config structure 


3.1.1 w rf gpio config 
w 1f gpio config defines the radio S/W and PA control logic, including below 5 items: 
WCDMA, arm RFGPIO config 
-—---w If gpio config 


----w gpio param version 
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----GSM_Used_GPIO 
----Mainpath_RFSwitch_control_GPIO 
----Diversitypath__RFSwtich_control_GPIO 
----PA_control_GPIO 

3.1.1.1 w_gpio_param_version 


w gpio param version defines the version of WCDMA GPIO parameters, zero represents invalid, 


non-zero means normal version. 
3.1.1.2 GSM_Used_GPIO 


GSM_Used_GPIO is dedicated to the radio S/W RFCTRL of GSM part. SC7731 provides 16 
RFCTRL(CP_RFCTRL15~CP_RFCTRLO). Theoretically those RF control logic can be used alternately, 


regarding to the software compatibility, it is recommended following the reference design setting. 


The length of GSM_Used_GPIO is 16bits corresponding the RFCTRLs one by one respectively. Set the 


corresponding bit to “1” if you use it, place other unused bits as “0”. 


3.1.1.3 Mainpath_RFSwitch_control_GPIO 
Mainpath_RFSwtich_control_GPIO defines the radio S/W RFCTRL and truth table of WCDMA main path 


----w_rf_gpio_config 
----Mainpath_RFSwitch_control_GPIO 
----RFSwtich_GPIO_selection 


----RFSwitch_GPIO_Wband_truthtable 


>  RFSwtich GPIO. selection 


RFSwitch_GPIO_selection defines the radio S/W of WCDMA main path, setting the bit of RFCTRL to “1” 


corresponding to the port number, leave unused to “0”. 
» RFSwitch_GPIO_Wband_truthtable 


RFSwitch_GPIO_Wband_truthtable defines every radio control logic. This NV supports 3GPP 
B1/B2/B4/B5/B6/B8/B 19. Customer needs to define what band they would like to implement on their 
product, with the correct NV setting maps to the RFCTRL logic. Each NV has its own 16bits long length; 
mapping with those 16 RFCTRL of SC7731. Customer needs to set the bit to ‘1’ (logic high) or ‘0’ (logic 
low) following by the radio S/W truth table. 
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3.1.1.4 Diversitypath_RFSwitch_control_GPIO 
Diversitypath_RFSwtich_control_GPIO defines the useage of the diversity ANT RFCTRL GPIO. Since 
SR3532SD doesn’t support diversity function, those NV setting can be ignored. 


----w_rf_gpio_config 
----Diversitypath_RFSwitch_control_GPIO 
----RFSwtich_GPIO_ selection 
----RFSwitch_GPIO_Wband_truthtable 
3.1.1.5 PA_control_GPIO 
PA_control_GPIO defines the RF GPIO of PA enable and the truth table of gain mode control. 
----PA_control_GPIO 
----Band_PA_EN_GPIO_selection 
----PA_gainmode_GPIO_selection 


----PA_GainMode_Truthtable 


> Band PA EN GPIO selection 


Band PA EN GPIO selection defines the PA enable control. Every WCDMA supporting band gets its 
own enable NV, the length is 16 bits long. Each bit maps to the 16 RFCTRL, the PA is enabled when the 


corresponding bit set to ^1", leave others “0”. 
> PA gainmode GPIO. selection 


Normally the WPA has different gain mode selection. The PA operates on the proper gain mode through the 
mode control pins following by the corresponding truth table. The PA control RFCTRL is defined on the 
PA. gainmode GPIO selection; set the corresponding RFCTRL to ‘1’ (logic high); leave others ‘0’ (logic 


low). 
> PA GainMode Truthtable 


The length of every PA gain mode control is 16 bits long mapping to the 16RFCTRL of SC7731 
respectively. Customer needs to set the correspond bit to ‘1’ (logic high) or ‘0’ (logic low) according to PA's 


truth table. 
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3.1.2 Configuration Sample 


Below is a design example of SKY77592&SKY7776x on other project. The SKY77592 is a GSM Tx 
module and SKY7776x is WCDMA series PA. the reference circuit is shown as below with GSM qualband 
and WCDMA B1/B2/B8. The WCDMA arm RFGPIO config will describe how to set properly later. 


Cl -FCMA PA E + bai 
—] SCMAFAJENES ^ RI 
=X] ar 


Tryp De 


Figure 3-3 SKY77761 reference circuit 
3.1.2.1 GSM_Used_GPIO 


SKY77592 module includes SP8T and EDGE PA, the RFCTRL of GSM used on reference design shown as 


below: 
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Table 3-1 sky77592 RFCTRL PINS 


SKY77592 TxEN MODE BS1 BS2 
RFCTRL 10 2 0 1 


For GSM part circuit, control signals only use RFCTRL10/2/0/1, thus set those GPIO pins to “1” and leave 


unused pins as “0”. Example show in below: 


Table 3-2 gsm used gpio 


RFCtrl Bit |15/|14/|13/12/11/]1098|7/6|5 4/|3 2,1 
00/0/0010 0/|0/|0/0/,0 0/|1]|1/,1 
0 4 0 T 


Value 


As a result, this NV of SKY77592 should fill in 0x407 according to above calculation. 
GSM_Used_GPIO = 0x407 
3.1.2.2 Mainpath_RFSwitch_control_GPIO 


The control truth table of SKY77592 is shown as below: 


Table 3-3 SKY77592 Control Table 


The WCDMA B1/B2/B8 transmit on the TRX5/TRX6/TRX4 ports of SKY77592 respectively. The useful 
RFCTRL corresponds to SKY77592 are RFCTRLIO/RFCTRLZ/RFCTRLI/RFCTRLO mapping to 
Mode/BS2/BS1/TXEN accordingly. Take HB. EDGE Tx works as example, 

RFCtrl Bit | 15 | 14 | 13 | 12 | 11 | 10 9 8|7|6.5,4.3]|2,]1 


0/0/0/0/0/1/0/0/0/0/ 0/0/0111 
0 4 0 7 


Value 
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So the NV should be set as below: 


RFSwitch_GPIO_selection= 0x407; 


For Band1 operates, the RFCTRL should be set following the PA’s control logic shown as below, 


RFCtrl Bit 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


Value 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


1 


For Band2 operates, the RFCTRL should be set following the PA’s control logic shown as below, 


RFCtrl Bit 


15 


14 


13 


12 


11 


10 


9 


8 


T 


6 


5 


4 


3 


2 


1 


0 


Value 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


2 


For Band8 operates, the RFCTRL should be set following the PA’s control logic shown as below, 


RFCtrl Bit | 15 | 14 | 13 | 12| 11 | 10] 9 8/7 6|5|4/|3.2/1]0 
Value 0;0;0;0;0;0;0;0;0;0;0;,0;0),1);141 
0 0 0 7 
So, the RFSwitch_GPIO_Wband_truthtable should set as below, 
Wbandl = 0x1; 
Wband2 = 0x2; 
WbandS$ = 0x7; 
3.1.2.3 PA control GPIO 
For Band1 PA control, it should set the RFCTRL bt! to *1"(see ref. circuit) 
RFCtrl Bit | 15 | 14 13 | 12| 11 | 10] 9 8/7 6|5]4/|3.2/1]0 
Valu 0/0,0/|0 0/,0/,0/|0/.0/|1,0.0/0 0/00 
Se 0 0 4 0 
For Band2 PA control, it should set the RFCTRL bit2 to “1” (see ref. circuit) 
RFCtrl Bit | 15 | 14 | 13 12/11/|10/9 8/7 6|5]4/|3.2/1]0 
Valu 0/01/10] 0/0/0110] 1/0/ 01/10] 01/10/000 
v 0 1 0 0 
For Band8 PA control, it should set the RFCTRL bit3 to “1” (see ref. circuit) 
RFCtrl Bit | 15 | 14 | 13 12/11/|10]9 8/7 6|5]4/|3.2/1]0 
Valu 0/0/,0/|0 0/,0/|1/]0 0/|0/,0.0/0 0/00 
iai 0 2 0 0 


So, the corresponding PA enable control GPIO should be set as below, 
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Band1_PA_EN_GPIO_selection=0x40; 

Band2_PA_EN_GPIO_selection=0x100; 

Bands PA EN GPIO selection-0x200; 
» PA GainMode Truthtable 


The WPA gain mode control use bit5 and bit4 of RFCTRL, shown as below, 


Table 3-4 WPA gain mode control 


RFCtrl Bit | 15 | 14 | 13 | 12 | 11 | 10| 9 8/17/65 4|3|2.|1/]|0 
0/0/0/0/0/0/0]/0/0/0/1/1/0f0]OJO©O 
0 0 3 0 


Value 


So, for this example, the PA gain mode should set below value. 
PA_gainmode_GPIO_selection=0x30; 


For this example, WCDMA_ mode0/WCDMA_mode1 map to RFCTRL4/RFCTRLS respectively. 


Figure 3-4 WCDMA mode RFCTRL 


Below is the gain mode control truth table of SKY7776x: 
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Table 3-5 SKY7776x Gain Mode Truth Table 


Power Setting ENABLE VMODEO VMODE1 vec 
Power Down Mode Low Low Low On 
Standby Mode Low — — On 
High Power Mode (17.0 dBm < Pour < 28.25 dBm High Low — On 
Medium Power Mode (7.0 dBm < Pour < 17.0 dBm) High High Low On 
Low Power Mode (Pour < 7.0 dBm) High High High On 
The high gain mode of SKY7776X should set RFCTRL4=0, RFCTRL5-0, 
RFCtrl Bit | 15 | 14 | 13 | 12 | 11| 10] 9 8 7.6 5.4 2 
Value 010/10/01 01/10]/ 0/0/10] 01/100 0 
0 0 0 0 
The mid gain mode of SKY7776X should set RFCTRL4=1, RFCTRL5=0, 
RFCtrl Bit | 15 | 14 | 13 | 12 | 11 |10] 9 8 7 6 5 2 
Value 0/0/|0.0/0/|0/,0/0/0.0/0 1 0 
0 0 1 0 
The low gain mode of SKY7776X should set RFCTRL4=1, RFCTRL5-1, 
RFCtrl Bit | 15 | 14 | 13 | 12 | 11 |10] 9 8 7 6 5 2 
Value 0;0;0;0;}0);0;0;0);0;0); 141 0 
0 0 3 0 


So the different WPA gain mode control should set as follow, 


High_Gain_Mode=0x0; 


Mid_Gain_Mode=0x10; 


Low_Gain_Mode=0x30; 
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3.2 WCDMA CalibrationParam 


3.2.1 Introduction 
WCDMA CalibrationParam NV structure is shown as below: 


- J WCDMA, CalibrationParam C:\Document... Module 

- (J W_calibration_params STRUCT 
[2] W_cal_param_version Ox1 SHORT 
[2] w_cal_flag OxB SHORT 

- (SY W_calibration_pararms STRUCT 

+ C W. afc cal, 1950M STRUCT 

* C3 w. band. information STRUCT 

- Ww. agc calibration STRUCT 

+ (CJ agc. control. words, ... STRUCT 

+ (CJ ag control, words ... STRUCT 

+ ag control, words, ... STRUCT 

+) agc. control, words... STRUCT 

+E agc. control, words... STRUCT 

+ ag control words, ... STRUCT 

+ ag control words, ... STRUCT 

+ ag control words, ... STRUCT 

+ ag control words, ... STRUCT 

+ agc. control words, ... STRUCT 

- Sy W. pt control words STRUCT 

+ Cape control, words. 1stband STRUCT 

+ Cape control, words 2ndband STRUCT 

+ Cape control, words, 3rdband STRUCT 

+ Cape control, words, 4thband STRUCT 

+ Cape control, words Sveband STRUCT 


Figure 3-5 WCDMA cCalibrationParam 


This subsystem stores the RF calibration parameters like AFC, AGC and APC. Every device gets its own 
calibrated RF parameters stored in the subsystem accordingly. Customers should be awared that those NV 
don't need to be modified manually after well calibrated and should be backup prior to flash the new 


software in case any accident. 


The w cal flag is used for mark the calibration flag, if the value is 0x0001, it shows that Band1 has been 
calibrated. The value 0x0002 stands for Band2 has been calibrated, other information about this flag is 
shown in Table 3-6. 


Table 3-6 w cal flag bits description 
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| Bm | value | Description (1: calibrated or tested, 0: not calibrated or tested) 
| o | 0x0001 | Calibration lag of BANDI 
Calibrationflag of BAND II 


| 2 | 0x04  |Calibrationflag of BAND V 
| 3 |  0x0008 | Calibrationflag of BAND VIII 


3.3 WCDMA DownloadParam 


This chapter describes the WCDMA DownloadParam related NV setting of SC7731+SR3533G. The 
WCDMA  DownloadParam is used for the transceiver related control parameters. It includes below main 
topics, main path and diversity path ports GPIO define/DC-DC parameters setting/temperature detect 
voltage parameters/temperature compensation/voltage compensation/Ts compensation/initial register 


setting/HDET compensation. The NV structure is shown as below: 


- CH WCDMA, DownloadParam C:\Document... Module 
- 3 W_download_params STRUCT 
[2] w, download, params, version Ox3 SHORT 
È w_rfic_id 0x902 SHORT 
* C3 w_rf_port_config STRUCT 
* C3 w. pa. dede, config STRUCT 
zw temp indicator STRUCT 
+E w. all &x compensation b... STRUCT 
* CJ w. apc temp compensation STRUCT 
+e w apc voltage compensation STRUCT 
* CJ w. gainSwitch Pwr Ts compensation STRUCT 
* w. gainSwitch phase compensation STRUCT 
+@ pa_en_timer_adjustment STRUCT 
* C3 tranceiver _initial_registers STRUCT 
[2] trx_path_config 0x0 SHORT 
[2] reserved1 OxFFFF SHORT 
+E w. cal config STRUCT 
+ reserved ARRAY 
* C3 w tx delay STRUCT 
+£ dexo. config STRUCT 
+E w. fix max, power STRUCT 
+E w power. backoff setting STRUCT 
+E w. hdt temp compensation STRUCT 
* C] tranceiver temp. indicator STRUCT 
+E ww rscp temp compensation STRUCT 
* C3 w. ig setting STRUCT 
+E w. common setting STRUCT 
* C3 w. cali, gain. table STRUCT 
* C3 w. cali, gain table2 STRUCT 
A TH w eli asin tle cTD! ^T 


Figure 3-6 WCDMA  DownloadParam 
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3.3.1 w_rfic_id 
WCDMA DownloadParam 
-—--w download params version 
----Ww rfic id 


The default value should be set as “0x902”. It represents RFIC SR3533G. 


3.3.2 w rf port config 
WCDMA DownloadParam 
-—--w rf port config 
----w rf primary path 
----w rf diversity path 


The w rf port config defines the Tx/Rx ports of SR3533G. Since the SR3533G doesn't support diversity 


function, customers can ignore the w rf diversity path setting. 
3.3.2.1 w rf primary path 


The w rf primary path defines the main path Tx/Rx IQ ports and the corresponding ports of transceiver. 
The SR3533G has 6 differential Rx ports, including 3 TDD ports (RX1-RX3) for GSM and 3 FDD ports 
(RX4~RX6)for WCDMA, and 3 FDD ports could co-banding with GSM low band. The 6 differential Rx 


ports setting are shown as below, 


Table 3-7 SR3533G Rx Port 


SR3533G-BA Port config value 


There are 6 single-ended transmit ports, which are grouped in two ranges of operation, 3 low band (LB) 


ports and 3high band (HB) ports. Each LB port supports frequency ranges from 699Mhz to 915Mhz, and 
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Each HB port supports frequency range from 1710Mhz to 2690Mhz. Table 3-8 lists all operating range for 
each TX port. Each ofports is internally matched to 50Q. 


Table 3-8 SR3533G Tx Port 


SR3533G-BA Port_config value 


In the path w_rf_primary_path->band_port->rx_port, 


The mirror_enable defines the primary path switch with the diversity path. Since SC7731 platform doesn’r 


support diversity, customers can ignore it. 
>  w rf primary path example 


For Tx/Rx port setting, below is an reference circuit for example. The Rx port circuit of SR3533G is shown 


in below. 


Figure 3-7 SR3533G WCDMA Rx Port Connection 


The Rx pins of Bandl connect to RX_5 of SR3533G. 


The Tx port connection of SR3533G shown as Figure 3-8, 
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Figure 3-8 SR3533G WCDMA Tx Port Connection 
The Tx pins of Bandlconnect to TX_H1 of SR3533G. 
3.3.2.2 w rf diversity path 
w 1f diversity path defines the IQ Tx/Rx ports of diversity function. Since the SR3533G does not support 
diversity, customer can ignore this NV setting. 
3.3.3 w pa, dcdc config 
WCDMA DownloadParam 
----w pa  dcdc config 


w. pa dcdc config defines the voltage control range of DC-DC. SR3533G does not use DC-DC supply 


voltage, all values of setting under w pa dcdc. config is 0x0 as below: 


The detailed NV setting is shown in Figure 3-9 


-K w. pa dcdc config STRUCT 
[8] control type 


[S] paramsi 
- J control word ARRAY 
[=] control word[0] 
[=] control word[1] 


[=] control word[2] 
[=] control word[3] 0x0 SHORT 
=] control word[4] 0x0 SHORT 


Figure 3-9 w pa dcdc config 


3.3.4 Compensation Parameters 


WCDMA DownloadParam defines all compensation NV about temperature and voltage etc. The sub-topic 


is detailed described in below, 
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--w_temp_inicator 
-- w_all_tx_compensation_band_sequence 
--w_apc_temp_compensation 
--w_apc_voltage_compensation(Invalid right now) 
--w_gainSwitch_Pwr_Ts_compensation 
--w_gainSwitch_phase_compensation 

3.3.4.1 w_temp_indicator 

WCDMA_DownloadParam 

----w_temp_indicator 


----w_temp_indicator 


- CH w_temp_indicator ARRAY 
E] w. temp. indicator[0] 0x319 SHORT 
[2] w_temp_indicator[1] Ox2FD SHORT 
E] w_temp_indicator[2] Ox2DD SHORT 
E] w. temp. indicator[3] Ox248 SHORT 
E] w_temp_indicator[4] 0x262 SHORT 

v temp indicator[5] 
[2] w. temp. indicator[6] Ox1BB SHORT 
[2] w_temp_indicator[7] 0x166 SHORT 
E] w_temp_indicator[8] 0x116 SHORT 
(&] w temp indicator[9] OxDA SHORT 
[2] w_temp_indicator[10] OxA3 SHORT 
[2] w. temp. indicator[11] 0x76 SHORT 
[2] w temp. indicator[12] 0x55 SHORT 
[2] w_temp_indicator[13] 0x45 SHORT 


Figure 3-90 w_temp_indicator 


Temp_indicator corresponds to the detect ADC value of different temperature zone. w_temp_indicator[0] 
represents the ADC value at -25 celsius degree of environment temperature. The NV increases every 10 


degree until of 105 degree maximum. 


The AuxADC of SC7731 platform is 14bits, the max value is 1.2V. The supply voltage uses 
VDDRFO(1.8V) and the corresponding ADC table needs to reference the data sheet of thermo-resistor 


component. For detailed description, customer may refer the thermo-resistor calculation document. 


> Notice: 
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NTC Thermistor recommends use the SPRD certified components. If customers need to sue others, please 
raise your requests to CPM and FAE for further verification. SPRD will verifiy the NTC and feedback to 


customers soon if it works or not. 


3.3.4.2 APC_compensation 
WCDMA_DownloadParam 
----WCDMA_download_params 

----w_all_tx_compensation_band_sequence 
----w_apc_temp_compensation 
----w_apc_voltage_compensation(Invalid right now) 
----w_gainSwitch_Pwr_Ts_compensation 
----w_gainSwitch_phase_compensation 


APC compensation includes temperature/voltage/Ts/Phase NV, below we will describe the detailed 


information. 
>  w all tx compensation band sequence 


w all tx compensation band sequence defines the what kind of compensation you use. So far, 
SC7720+SR3532SDS supports 3 different types compensation; temperature compensation; time slot(Ts) 
compensation; phase compensation. Every different type compensation can be divided into several 


segments over its frequency band. The detailed parameters meaning is described in below. 
band num: the frequency band for compensation 


freq nums used: default value is 0x1333 which means the band use for those NV compensation is divided 
into 3 segments over its frequency except temperature compensation. Temperature compensation uses only 
one group parameter to compensate all channels of one band. Customers can change the compensation 


segments number by their own. 


apc comp items selection: it defines what compensation type you enabled; bit[4] represents the voltage 
compensation(Invalid right now); bit[3] represents for Ts compensation; bit[2] means the phase 
compensation; bit[1] stands for temperature compensation; bit[0] represents the maximum power 
compensation. Set “1” on the corresponding bit for enable the compensation, **0" for disable it. For instance, 
if the NV value is OxA which means Ts/temperature compensation functions are enabled while others 


disabled. 
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comp option: default value is 0x0, bit[7:4] represents ts compensation mode, bit[3:0] represents tx 


compensation format, this value is not recommended to modify; 
pa_gain_modes: set PA gain mode, default value is 0x3, represents PA three gain mode; 


max tx power: target max power, default value is Ox2D0, unit is 1/32dB , represents 


[Hex2Dec(0x2D0)]/32z22.5dBm target max power; 
min tx power: minimum tx power, default value is OXF920, unit is 1/32dB; 


pa switch adjust h m: due to different PA's gainmode switching stable time is not same, this param set 


forward or backward timing when switch PA gain mode, unit is chip, [15:8] represents high->mid, range 


is -128chip~~127chip, [7:0] represents mid->high, range is also -128chip~ 127chip; 


pa switch adjust m l: same as above, [15:8] represents mid->low, [7:0]represents low-» mid; 


pa switch adjust h 1: same as above, [15:8] represents high->low, [7:0]represents low->high; 


>  w apc temp compensation 


APC temp comp power defines the detailed temperature compensation value, it can be divided into 


several segmens over its frequency band. 
For room temperature, it is common to set “0”, ie. comp[5]=0, 15<t<25 


The temperature compensation range is [-4, +4-1/32]dB, you may base on the index[5] for further 
temperature compensation. For instance, if the power transmit 2dB larger than RT at index[1]. You need 
write 192(DEC) for lower 2dB down comparing to index[5], RT value. Vise versa for index[12], HT. The 
value should be write as HEX value in the NV and the unit is 1/32dB. It is important that the compensated 
NV value should be either equal or larger than the previous index value, ie. w temp indicator[i] < = 


w temp indicator[i-1]. Every element needs to be written correctly to avoid abnormal modem assert. 
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- J w apc temp compensation STRUCT 


- CH band[0] STRUCT 
- 4 high. mode STRUCT 
- 43 freq[0] STRUCT 
- comp ARRAY 

E] comp[0] OxCA CHAR 

E] comp[1] OxD4 CHAR 

E] comp[2] OxDC CHAR 

È] comp[3] OxE3 CHAR 

È] comp[4] DEI CHAR 

È] comp[5] oxo CHAR 

[2] comp[6] 0x10 CHAR 

(&] comp[7] 0x21 CHAR 

[2] comp[8] 0x32 CHAR 

2] comp[9] Ox45 CHAR 

[2] comp[10] 0x58 CHAR 

2] comp[11] Ox6D CHAR 

(&] comp[12] Ox7F CHAR 

È] comp[13] Ox7F CHAR 

E] comp[14] 0x30 CHAR 

[2] comp[15] 0x40 CHAR 
fem kanl Cp let 


Figure 3-101 w_apc_temp_compensation 


As Figure 3-101 shows, w_apc_temp_compensation for band1 is divided into 10 segments, that is, you 
should fill freq[O]/freq[1]/...... /freq[9] for band1. It is also separated by PA gain mode setting, usually 
there are 3 gain state for PA setting, high /mid/low. The temperature is increase every 10 celsius degree 


gradually from low index to high. 


Oy Notice: 


index[0]~index[13] cannot be empty or it will cause modem assert for abnormal operation. The rule of 


temperature comperature is w_temp_indicator[i] < = w_temp_indicator[i+1] 


>  w apc voltage compensation 


This NV is not opened right now, it is defined for compensated the power while 


VBAT volatge veries. 
»  w gainSwitch Dor Ts compensation 


w. gainSwitch Pwr Ts compensation defines the power compensation during PA gain state switch. It has 


4 states, 

H2M: High gain switch to mid gain; 
M2H: Mid gain switch to high gain; 
M2L: Mid gain switch to low gain; 
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L2M: Low gain switch to mid gain; 


The default NV divides every mode for 3 frequency segments. Take band1 for example, freq[0] represents 
ch9612~9703; freq[1] represents for ch9704~9795; freq[2] represents for ch9796~9888. If the H2M switch 
at 10 dBm, then comp[0] compensates the power fluctuation during 10-9dBm. So does comp[1] for 
9~8dBm. You need transform the compensated power to hexadecimal unit. The equation is APx32, then 
transform it to hexadecimal. Vice versa for M2H switch, the gain witch to high gain from mid at 12dBm; 
comp[0] compensates for 12~13dBm; comp[1] compensates for 13~14dBm. Customers can have fine 


adjust by using more comp[i] index. 
>  w gainSwitch phase compensation 


w. gainSwitch phase compensation is used for phase discontinuity while PA change to different gain 
mode. The NV is 16bits long and the higher 8 bits are for H->M. It transforms to degree by the NV value/2. 
The lower 8 bits are for M->H. The compensation range is -256~~254 degree. You can also divide the 
compensation value into several segments. The operation is same as temperature compensation we describe 
before. The operation theorem is same on M->L or L->M. The higher 8 bits are for M->L and the 
compensate degree transform from NV/2. The lower 8 bits are for L->M, vice versa. In the Figure 3-112, 


the freq nums used bit[7:4] defines the phase compensation frequency segments. 


-E w. all x compensation b... STRUCT 
- 4X band[0] STRUCT 

E] band. num Ox SHORT 

[2] req. nums, used 0x1333 SHORT 

=) apc comp. items selection Dx SHORT 

E] comp. option oxo SHORT 

[2] pa_gain_modes Ox3 SHORT 

E] max, tx, power Ox2DO SHORT 

E] min, tx. power OxF920 SHORT 

È] pa_switch_adjust_h_m Ox3200 SHORT 

È] pa switch, adjust m | Oxo SHORT 

È] pa switch, adjust h I Cat SHORT 

[2] max_prach_power 0x0 SHORT 

[2] upa_limit_power 0x0 SHORT 
+ C3 band[1] STRUCT 
+E hand? STRUCT 


Figure 3-112 w all tx compensation band sequence 


For instance, if Bandl divides into 3 segments on its frequency range, then the value of 
w. all tx compensation, band sequence-»band[0]-^»freq nums used needs write as 0x3333 and the the 
acp comp items is OxE. The phase compensation is enabled along with Ts/temperature compensation 


functionality. If we need increase 60 degree from H->M and decrease 60 degree from M->H, then the 
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higher 8 bits need set as "1E"(DEX2HEX, 60-2) and the lower 8 bits should be *E2"(DEC2HEX, 
256-60+2) accordingly. 


The corresponding NV setting is shown as below, 


- (X w_gainSwitch_phase_compensation 
- CH band[0] 
- CHEM 


OX1EE2 


OX1EE2 
OX1EE2 


Figure 3-123 w_gainSwitch_phase_compensation 


3.3.5 pa_en_timer_adjustment 
WCDMA_DownloadParam 
----W_download_params 
----pa_en_timer_adjustment 
pa_en_timer_adjustment is used for adjust each PA’s turn on/off time, 
pa_on_timer_adjustment defines the PA turn on time. 


pa_off_timer_adjustment defines the PA turn off time. 


3.3.6 w_cal_config 
----W_download_params 
----w_cal_config 
----hdt_config 
----dcdc_config 
----pa_config 


w_cal_config defines the APC related NV setting including HDT/DC-DC/PA switch point function. Below 


sections will describe those topics detailed. 
3.3.6.1 hdt_config 


hdt_config defines the related power detection NV setting of HDT. HDT fuinction supports the maximum 


power detect and lock. 
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The HDT function works while set hdt_enble=1, during this time the CFT calibrates PCB with HDT 


functionality. 


hdt_power_correct_oneband: this is used to adjust the un-flatness maximum output problem problem 


manually. The unit is 1/32 dB. 
correct_freq_num: it defines the frequency segments for HDT function. 
power_correct[0]~power_correct[118]: it shows the actual compensation value. 


Flag_map: enable slope compensation and calibration patameters in NV, the correct setting is as below: 


- CH w_cal_config 


— X hdt config 
[8] hdt enable Oxi 
[8] flag map 0x60 
[8] reserved) 0x0 
[8] reserved2 0x0 


+ hdt power correct 1stband 
* (Z3 hdt power correct 2ndband 
* CH hdt power correct 3rdband 
+ hdt power correct 4thband 
+ hdt power correct 5veband 


Figure 3-134 flag map setting 


3.3.6.2 dcdc, config 
SR3533G does not use DC-DC supply voltage, all values of setting under dcdc config is 0x0 as below: 
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— CH dcdc config 

E] dedc_apt_enable 
[E] dedec fix vol 

[8] reservedi 0x0 
[8] reserved2 0x0 
— CH dcdc_config_1stband 


(8] high used 0x0 
E] mid used 0x0 
E] low used 0x0 
[E] reserved 0x0 
— CH high_dcdc_config0 
[2] start power 0x0 
[8] end power 0x0 
[8] dcdc index 0x0 
[2] reserved 0x0 


* (3 high dcdc config1 
* (Z3 high dcdc config2 
* (Z3 high dcdc config3 
-1 mid dcdc configO 


[2] start power 0x0 
[E] end power 0x0 
[8] dcdc index 0x0 
[8] reserved 0x0 


* (Z3 mid_dcdc_config1 
+ mid dcdc config2 


+ low dcdc configO 
* CH low dcdc configi 
+ low dcdc config2 
+ low dcdc config3 


Figure 3-145 dcdc. config setting 


3.3.7 w tx delay 
w. D delay is used for compensate the chip of transmission timing error. 
correct freq num: it defines the frequency segment of chip timing error 
tx hw delay adjust: it defines the compensation chip value, the unit is chip and if the compensation value 
is positive, then write the DEC to HEX value. If the compensation value is negative, then the value is 
FF-[DEC to HEX]. 

3.3.8 dexo, config 


dcxo config is used for set the related parameters of DCXO. It should be proper set when using crystal for 


26MHz source. Below is the default NV setting for using 26MHz crystal. 
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- (£y dexo_config 


[8] dexo_enable 0x1 
[E] temp. detect. en 0x1 
Bl overwrite nv en 0x1 


interval 0x2 
tart_temp_value 0x0 


[E] cafc_value_offest 0x0 
[E] record interval 0x32 
[E] save threshold 0x0 


[8] obtain range 0xD 


update rf count 0x1 
=| update_rf_init_register1 0x793336 
[5] update_rf_init_register2 0x0 
(s] scan freq interval si 0x1194 


scan_freq_interval_s2 0x1388 
can freq interval pch Ox1194 


scan freq num si 0x9 
[8] scan. direction 0x0 
[E] del table freq threshold Ox4 
[E] reserved 0x0 
[E] cal temp, delta value 0x1 
[E] cal temp, max, value Ox3FF 
[E] cal. temp, min, value 0x1 


Figure 3-156 dcxo_config setting 
SPRD recommend the setting as below: 


dcxo_enable=0x1; temp_detect_en=0x1; overwrite_nv_en=0x1; interval=0x2 


Others should follow the default value, do not change them. 


q» Notice: 


Besides set — dcxo-enable while select crystal as | 26MHz source, the nv type 
NV TCXO DCXO IDENTIFY need set as OxFFFF as well. Please refer the detailed description on 
section 3.3.12. 


3.3.9 w fix max power 


w. fix max power can be used for modify the maximum output power of specific band and channel. The 
count defines the modify channel numbers and the uarfcn means the specific channel. Max power is 


assigned for the specific transmit output power and the unit is 1/32dBm. 
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- C3 w_fix_max_power 
- 3 band[O 
[=] count 0x0 


=| reserved 0x0 
[2] reserved 0x0 
[E] reserved 0x0 


[=] uarfcn 
[S] max, power 
[=] uarfcn 
[2] max, power 
[8] uarfcn 
[E] max, power 
[=] uarfcn 
[S] max, power 
[8] uarfcn 


Figure 3-167 w fix max power 


3.3.10 w rscp compensation 
w rscp compensation is used for compensate the RSCP of UE, shown as Figure 3-17, 
count: separate the whole band into n segments, 1 «n«10, 


freq[0]-freq[9]: compensate the RSCP value, the range is -40—40dB, the unit is 1/8dB. Customer can 
write different compensate values corresponding the n segments frequenxy range, ie. if the count value is 3, 
the band is separated intp 3 ranges and we can write the compensated value in freq[O]/freq[1]/freq[2] 
accordingly. 


- (J w. rscp, compensation 


-KJ band[0] 


[2] freq[0] 
[2] freq1] 
[2] freq2] 
[2] freq[3] 
[2] freq4] 
[2] freq[5] 
[2] freq[6] 
[2] freq[7] 


Figure 3-18 w rscp compensation 


3.3.11 w cali gain table 


w. cali gain table contain the AGC calibration parameters, the correct setting is as below, this part maybe 


updated to fix the latest release, customers should ask AE for latest setting. 
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- CH w_cali_gain_table 


CH bandi 
— CH band? 
E] gain flag; map 0x9000000 
È] hdt up limit OxC80 
E] hdt down limit 0xC8 
El hdt down I 
2] IQ imbalance enable 0x0 OI w_cali_gain table 
7S3 w_cali_gain table imbalance cali channel 0x2648 HE bandi - 
-&3 bandi [8] same gain start Ox2A * (53 band2 
I] gain flag map 0x9000000 E] same gain end 0x42 ZE band3 
hdt up limit OxC80 E] start noise index pri 0x12 E] gain flag ma 0x9000000 
San mg ap. 
hdt down limit DCH =) start noise index div 0x12 hdt_up_limit 0xC80 
IQ imbalance enable 0x0 E] cali index num pri 0x5 hdt_down_limit OxC8 
E imbalance cali channel 0x29CC 2] ref rssi up. pri 0x9C40 IQ imbalance enable 0x0 
È] seme. gain start Ox2A EL rok jest chien pak oxaca imbalance cali, channel 0x0 
E same. -gain.end : 0x42 il) ref rssi pri 0x2710 same gain start 0x2A 
E] start_noise_index_pri 0x12 E cali point, pri same_gain_end 0x42 
[8] start noise index div 0x12 2 om 2] start noise index pri 0x12 
E] cali ind — cali_point1 ges 
Z] cali index num pri Ox4 SE start noise index div 0x12 
cali_gain_index 0x27 
E] ref reet. i Ox9C40 Ox4 
= UAE = em cell power 0x48 pe 
a SE — SS cali_start_index 0x0 0x0CA 
2] ref rssi pri 
a i a n E] cali end index 0x27 CS 
= cali point pri Em 
- £g cali_pointt a moa -E cali peint pri 
È) cali gain index 0x27 cali gain index D -1 cali point 
È] cell power 0x48 cell power 0x48 cali_gain_index 0x24 
SCENE SC cali start index 0x2A cell power 0x48 
cali. end index Ox2A ` cali_end_index Ox2A calcei ker 0x0 
— 9 cali point2 = cali point3 L cali end index Ox2A 
2] cali gain index 0x45 &] cali_gain_index em T Wacken S 
== = cl power ot = E 
"m e cell_power 
cali_start_index 0x42 cali start index 0x42 po A 
= S = É ond indir 0x57 cali start index 0x42 
(&] cali end index 0x4B cat enc E * 
e "Tee cali end index 0x42 
= cali_point3 7 cali_pointa ZE cali point3 
cali_gain_index 0x54 3] cali gain index Ox5D cali Los index 0x48 
cell_power Ox2F cell power 0x26 cell ipower Ox3F 
cali start index Ox4E cali start index OxSA cali_start index 0x45 
cali_end_index Ox6C ` cali end index Ox6C cali end index Ox6C 
-18 cali point4 — 3 cali pointS =| cali point4 
È] cali gain index Ox6F 5] cali gain index Ox6F cali gain index Ox6F 
I] cell power 0x14 cell_power 0x14 cell_power 0x16 
cali_start_index Ox6F cali_start_index Ox6F cali_start_index Ox6F 
cali_end_index Ox6F E] cali end index Ox6F I] cali end index Ox6F 


3.3.12 Other Parameters 
3.3.12.1 Clock 


nv_type 


Figure 3-19 w_cali_gain_table 


----NV_TCXO_DCXO_IDENTIFY 


NV_TCXO_DCXO_IDENTIFYdefines either customers use DCXO or TCXO. 


0x0000: it means TCXO 


OxFFFF: it means DCXO 


3.3.12.2 Sigaling band support 


TD TIANJI2 NV TYPE 


——NV PARAM TYPE PREV UMTS FDD RA CAPABILITY 


----rf_cap 
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NumBand 

----BandInfo 
----BandInfo[0][0] 
----BandInfo[0][1] 


NV PARAM TYPE PREV UMTS FDD RA CAPABILITY defines the frequency information of 


support signaling band. It is important that the NV should map to the actual use frequency band, or it may 


cause abnormal frequency selection. 

NumBand: it defines the number of support signaling band. 

BandInfo[0][0]: it means the signaling band. 

BandInfo[0][1]: it means the power class of signaling band, default setting is power class 3. 


Above those introduced NV in this document, other NV reserved in W. DownloadParam is used for 


platform. Customers do not need to modify them. 
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4 Glossary 


The following abbreviations are maybe used in the present document: 


AFC - Automatic Frequency Control 

AGC - Automatic Gain Control 

APC - Automatic Power Control 

ARFCN - Absolute Radio-Frequency Channel Number 
CLK - Clock 

CMV - Common Mode Voltage 

DAC - BDigital-to- Analog Converter 

DCXO  - Digitally Controlled crystal Oscillator 
EDGE - Enhanced Data rates for Global Evolution 
GMSK  - Gaussian Minimum Shift Keying 

GPIO - General Purpose Input/Output 

GPRS - General Packet Radio Service 

GSM - Global System for Mobile communications 
LSB - Least Significant Bit/Byte 

MSB - Most Significant Bit/Byte 

NV - Non-Volatile Flash Memory 

PCL - Power Control Level 

PSK - Phase Shift Keying 

PA - Power Amplifier 

RF - Radio Frequency 

RSSI - Receive Signal Strength Indicator 

RX - Receive 

T/R - Transmit/Receive 

TCXO - Temperature-Compensated crystal Oscillator 
TX - Transmit 

UE - User equipment 


VCTCXO - . Voltage Controlled Temperature Compensated crystal Oscillator 
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